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CRANE RETURN 

BACKGROUND 

[0001] The present invention relates to a return system for returning a crane to a home 
position upon loss of power to the crane. 

{0002] Conventional overhead cranes include a frame with a pair of bridge cross members 
that move along a pair of main support beams. A pair of rails are supported by the cross 
members and a hoist moves along the pair of rails in a direction transverse to the main support 
beams. Some cranes are used to store and retrieve containers holding radioactive materials or 
other hazardous materials. Oftentimes, the containers are stored within tunnels inside a 
mountain or other facility that people cannot enter and the crane transports the containers to and 
from storage positions within the tunnels. Because of the hazardous nature of the container 
contents and the tunnels, there is a barrier sealing the tunnel that people cannot pass. Once the 
crane passes the barrier, it could become stranded due to power failure, power loss to the crane, 
or failure of a component within the crane. As a result, no one can reach the crane to repair it 
due to the hazardous nature of the tunnels. 

[0003] One retrieval solution uses a rope or chain, with one end attached to the crane and 
another end located outside the barrier, to pull the crane back to a home position or a position 
outside the barrier where repairs can occur. However, due to the tunnel length, use of a rope to 
pull the crane back is not feasible or efficient. Further, the crane may not be able to roll back to 
the barrier because of the power loss. Another solution uses another device that moves along the 
rails to retrieve the crane, however, this solution is also limited if the crane cannot roll due to the 
power loss. 

SUMMARY 

[0004] In one embodiment, the invention provides a crane return system for returning a crane 
component to a home position when there is a loss of power. A crane includes a bridge adapted 
to travel along at least one rail and includes a plurality of main wheels to travel along the rail. 
The crane return system includes a plurality of auxiliary drive wheels supported by the bridge, 
the auxiliary drive wheels movable between a first position, in which the auxiliary drive wheels 
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are recessed from the rail, and a second position, in which the auxiliary drive wheels are in 
contact with the rail, wherein when power is supplied to the crane return system the auxiliary 
drive wheels are in the first position. The crane return system includes a hydraulic fluid pressure 
vessel for storing hydraulic fluid, wherein a substantially fixed mass of hydraulic fluid is 
contained within the crane return system, and a hydraulic cylinder interconnected with the 
auxiliary drive wheels and selectively fluidly communicating with the hydraulic fluid pressure 
vessel. When power is lost to the crane, hydraulic fluid is supplied to the hydraulic cylinder to 
extend the hydraulic cylinder and thereby move the auxiliary drive wheels from the first position 
to the second position. A drive motor is interconnected with the auxiliary drive wheels and 
selectively fluidly communicates with the hydraulic fluid pressure vessel, wherein when the 
auxiliary drive wheels are in the second position, hydraulic fluid is diverted from the hydraulic 
cylinder and supplied to the drive motor to rotate the auxiliary drive wheels and move the bridge 
toward a home position. 

[0005] In another embodiment, the invention provides a crane comprising a bridge adapted 
to travel along a pair of rails, the bridge including a plurality of main wheels and a plurality of 
auxiliary drive wheels. The auxiliary drive wheels are movable between a first position, in 
which the auxiliary drive wheels are recessed from the rails when power is supplied to the crane, 
and a second position, in which the auxiliary drive wheels are in contact with the rails when 
power is off to the crane. The crane also includes a hydraulic fluid pressure vessel filled with 
hydraulic fluid and a hydraulic cylinder interconnected with the auxiliary drive wheels and 
selectively fluidly connected with the hydraulic fluid pressure vessel. When power is lost to the 
crane, hydraulic fluid is delivered from the hydraulic pressure vessel to the hydraulic cylinder to 
extend the hydraulic cylinder and thereby move the auxiliary drive wheels from the first position 
to the second position. A drive motor is interconnected with the auxiliary drive wheels and 
selectively fluidly connected with the hydraulic fluid pressure vessel, wherein when the auxiliary 
drive wheels are in the second position, hydraulic fluid is diverted from the hydraulic cylinder 
and delivered from the hydraulic fluid pressure vessel to the drive motor to rotate the auxiliary 
drive wheels and move the bridge toward a home position. 

[0006] In another embodiment the invention provides a method of returning a crane 
component to a home position upon a loss of power to the crane. A crane includes a bridge 



2 



adapted to travel along at least one rail with a plurality of main wheels in contact with the rail 
and a plurality of auxiliary drive wheels recessed from the rail. The method includes supplying 
and storing hydraulic fluid in a hydraulic fluid pressure vessel. Upon a loss of power to the 
crane, hydraulic fluid is supplied from the hydraulic fluid pressure vessel to a hydraulic cylinder 
interconnected with the auxiliary drive wheels, the hydraulic cylinder extending to move the 
auxiliary drive wheels into contact with the rail. Hydraulic fluid is supplied from the hydraulic 
fluid pressure vessel to a drive motor when the auxiliary drive wheels contact the rail to drive the 
auxiliary drive wheels such that the bridge travels along the rail toward the home position, 
wherein hydraulic fluid is diverted from the hydraulic cylinder. Flow of hydraulic fluid is 
stopped to the drive motor when the bridge reaches the home position to thereby stop the 
auxiliary drive wheels. 

[0007] Other aspects of the invention will become apparent by consideration of the detailed 
description and accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0008] Fig. 1 is a perspective view of a crane. 

[0009] Figs. 2-6 are schematic diagrams that illustrate a sequence of operations for a crane 
return system embodying the invention. 

[0010] Before any embodiments of the invention are explained in detail, it is to be 
understood that the invention is not limited in its application to the details of construction and the 
arrangement of components set forth in the following description or illustrated in the following 
drawings. The invention is capable of other embodiments and of being practiced or of being 
carried out in various ways. Also, it is to be understood that the phraseology and terminology 
used herein is for the purpose of description and should not be regarded as limiting. The use of 
"including," "comprising," or "having" and variations thereof herein is meant to encompass the 
items listed thereafter and equivalents thereof as well as additional items. Unless specified or 
limited otherwise, the terms "mounted," "connected," "supported," and "coupled" and variations 
thereof are used broadly and encompass both direct and indirect mountings, connections, 
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supports, and couplings. Further, "connected" and "coupled" are not restricted to physical or 
mechanical connections or couplings. 

DETAILED DESCRIPTION 

[0011] Fig. 1 illustrates an overhead crane 10 that positions a hoist 14 in a crane bay for 
lifting and unloading a load. The overhead crane 10 includes a bridge 18 that translates along a 
first main support beam 22 and a second main support beam (not shown). The main support 
beams 22 generally extend between two walls (not shown) of a facility and are spaced apart and 
generally parallel to each other. As will be readily known to those of skill in the art, the main 
support beams 22 may alternatively be curved to match the inside wall contours of a round 
building, or include a single, curved support beam. 

[0012] In the illustrated embodiment, top surfaces of the first and second main support 
beams 22 define rails 26 that the bridge 1 8 travels along. The bridge 1 8 includes a first girder 
30, a second girder 34, and a pair of end trucks 38 that extend between the first and second 
girders 30, 34 (only one end truck 38 is shown in Fig. 1). The end trucks 38 or U-shaped 
channel members, are aligned generally parallel to the main support beams 22. Each end truck 
38 defines a passage for receiving one of the main support beam rails 26. Main wheels 42 are 
disposed in each passage to facilitate travel of the bridge 18 along the rails 26. As will be readily 
known to those of skill in the art, any number of driven wheels may be disposed in the end trucks 
38. Further, idle wheels may be disposed in the end trucks 38 to facilitate travel of the bridge 18 
along the main support beams 22. 

[0013] The end truck 38 shown in Fig. 1 supports an auxiliary end truck 46 that includes a 
plurality of auxiliary drive wheels 50. The auxiliary drive wheels 50 are movable between a first 
position, in which the wheels 50 are recessed from the rails 26 (as seen in Fig. 1), and a second 
position, in which the wheels 50 are in contact with the rails 26. Although only one end truck 38 
is shown in Fig. 1, in a further embodiment, an auxiliary end truck and auxiliary drive wheels are 
also positioned at the second end truck of the bridge 18. 

[0014] The first and second girders 30, 34 are spaced apart from each other and generally 
parallel. The girders 30, 34 are aligned transversely to the main support beams 22. A trolley 54, 
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or second bridge, travels along girder rails 58, 62 that are positioned on top surfaces of the first 
and second girders 30, 34. The trolley 54 includes a pair of end trucks 66, 70 that are aligned 
generally parallel to the first and second girders 30, 34. Each end truck 66, 70 defines a passage 
for receiving one of the girder rails 58, 62. Wheels (not shown) are disposed in each passage to 
facilitate travel of the trolley 54 along the rails 58, 62. As will be readily known to those of skill 
in the art, any number of driven wheels may be disposed in the end trucks 66, 70. Further, idle 
wheels may be disposed in the end trucks 66, 70 to facilitate travel of the trolley 54 along the 
first and second girders 30, 34. As discussed below, in a further embodiment the end trucks 66, 
70 each include an auxiliary end truck with movable auxiliary drive wheels. As used herein, 
bridge is a movable carriage of the crane and includes the main bridge, the trolley carrying the 
hoist, or the like. 

[0015] Figs. 2-6 are schematic diagrams illustrating a crane return system 80 for returning 
the crane 10 to a home position upon loss of power, power failure or mechanical failure of a 
crane component, and also illustrate sequence of operations for the crane return system 80. The 
crane return system 80 includes the main end truck 38 including main wheels 42, the auxiliary 
end truck 46 including auxiliary drive wheels 50, a hydraulic fluid pressure vessel 84, a pair of 
hydraulic cylinders 88, a hydraulic reservoir 92, a pump 96, a hydraulic drive motor 100, and 
multiple limit switches and valves as discussed below. In the illustrated embodiment, the main 
end truck 38 forms part of the bridge 1 8 and supports the main wheels 42, which travel along one 
of the rails 26 of the main support beams 22 during normal operation of the crane. The auxiliary 
end truck 46 is supported by the main end truck 38 and includes the auxiliary drive wheels 50. 
The auxiliary drive wheels 50 are movable between a first position (shown in Figs. 2 and 6), in 
which the wheels 50 are recessed from the rail 26 of the main support beam 22, and a second 
position (shown in Figs. 3-5), in which the wheels 50 are in contact with the rail 26. 

[0016] The hydraulic fluid pressure vessel 84 stores hydraulic fluid, wherein a substantially 
fixed mass of hydraulic fluid is contained within the crane return system 80. The hydraulic 
cylinders 88 are coupled to the auxiliary end truck 46 and fluidly communicate with the fluid 
pressure vessel 84. When the cylinders 88 extend, the auxiliary end truck 46 moves toward the 
rail 26 to thereby move the auxiliary drive wheels 50 to the second position and bring the wheels 
50 in contact with the rail 26. When the cylinders 88 retract, the auxiliary end truck 46 retracts 
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away from the rail 26 to thereby move the auxiliary drive wheels 50 to the first position and 
recess the wheels 50 from the rail 26. A normally-closed power loss valve 104 regulates flow of 
hydraulic fluid from the fluid pressure vessel 84 to the cylinders 88. 

[0017] The hydraulic drive motor 100 is electrically connected to the auxiliary drive wheels 
50 and fluidly communicates with the hydraulic fluid pressure vessel 84. When the drive motor 
100 receives hydraulic fluid from the fluid pressure vessel 84, the drive motor 100 causes 
rotation of the auxiliary drive wheels 50 to move the bridge 18 along the rails 26 of the main 
support beams 22. A wheel down valve 108 regulates flow of hydraulic fluid from the fluid 
pressure vessel 84 to the drive motor 100 and flow of hydraulic fluid from the fluid pressure 
vessel 54 to the hydraulic cylinders 88. The wheel down valve is shown as a three-way valve in 
Figs. 2-6. Further, a normally-open home position valve 112 regulates flow of hydraulic fluid to 
and from the drive motor 100. 

[0018] The hydraulic fluid reservoir 92 fluidly communicates with the hydraulic cylinders 
88, the hydraulic drive motor 100, and the hydraulic fluid pressure vessel 84. The fluid reservoir 
92 receives hydraulic fluid from the cylinders 88 and the drive motor 100 and stores the 
hydraulic fluid until the pump 96 pumps the hydraulic fluid to the fluid pressure vessel 84. A 
normally-closed system reset valve 1 16 directs flow of hydraulic fluid from the fluid reservoir 92 
to either the fluid pressure vessel 84 or the cylinders 88. 

[0019] Fig. 2 illustrates the crane return system 80 when power is supplied to the crane 10, 
i.e., during normal operation of the crane 10. In Fig. 2, the main wheels 42 are in contact with 
the rail 26 such that the main wheels 42 travel along the rail 26 to move the bridge 18. The 
auxiliary drive wheels 50 are in the first position, recessed from the rail 26, and the hydraulic 
cylinders 88 are retracted. While power is supplied to the crane 10, hydraulic fluid in the 
hydraulic fluid reservoir 92 is pumped to the hydraulic fluid pressure vessel 84, shown by a 
hydraulic fluid flow path 120 (bold line in Fig. 2). The fluid pressure vessel 84 sits as potential 
energy. Once the fluid pressure vessel 84 is full, a pressure relief valve reroutes hydraulic fluid 
back to the fluid reservoir 92. 

[0020] In Fig. 2, the power loss valve 104 is closed to prevent hydraulic fluid from exiting 
the hydraulic fluid pressure vessel 84 to the hydraulic cylinders 88. The system reset valve 1 16 
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is closed to prevent hydraulic fluid being pumped from the hydraulic fluid reservoir 92 from 
entering the cylinders 88. The wheel down valve 108 is positioned to prevent hydraulic fluid 
from exiting the fluid pressure vessel 84 and entering the hydraulic drive motor 100 to energize 
the drive motor 100. When power is supplied to the crane 10, the home position valve 1 12 is 
open, however, no hydraulic fluid passes through the valve 1 1 2 because the wheel down valve 
108 is closed. 

[0021] Fig, 3 illustrates the crane return system 80 immediately upon loss of power to the 
crane 10. The crane return system 80 is deployed when power failure to the crane 10 occurs or 
power is purposefully cut to the crane 10, such as when a crane component fails. Upon loss of 
power to the crane 10, the normally-closed power loss valve 104 opens to allow hydraulic fluid 
to flow from the hydraulic fluid pressure vessel 84 to the hydraulic cylinders 88. Hydraulic fluid 
delivered to the cylinders 88 causes the cylinders 88 to extend, thereby extending the auxiliary 
end truck 46 towards the rail 26 of the main support beam 22 until the auxiliary drive wheels 50 
come in contact with the rail 26. A hydraulic fluid flow path 124 is shown by a solid, bold line 
in Fig. 3. Hydraulic fluid from the fluid pressure vessel 84 flows through the power loss valve 
104 and through the wheel down valve 108 to the cylinders . The wheel down valve 108 is 
positioned to allow hydraulic fluid to flow from the fluid pressure vessel 84 to the cylinders 88, 
but not to the hydraulic drive motor 100. In the illustrated embodiment, the power loss valve 
104 regulates flow of hydraulic fluid at a pre-determined flow rate to apply pressure to the 
cylinders 88. Upon loss of power to the crane 10, the home position valve 1 12 and the system 
reset valve 1 16 are not actuated. The pump 96 continues to pump any hydraulic fluid remaining 
in the hydraulic fluid reservoir 92 to the fluid pressure vessel 84. 

[0022] Fig. 4 illustrates the crane return system 80 after the auxiliary drive wheels 50 contact 
the rail 26 of the main support beam 22. A wheel down limit switch 128 is coupled to the wheel 
down valve 108 and positioned adjacent the auxiliary drive wheels 50. In the illustrated 
embodiment, the wheel down limit switch 128 is located on the auxiliary end truck 46. When 
the auxiliary drive wheels 50 contact the rail 26, the wheel down limit switch 128 contacts the 
rail 26 and actuates the wheel down valve 108 to allow hydraulic fluid to flow from the hydraulic 
fluid pressure vessel 84 to the hydraulic drive motor 100. Thus, the wheel down valve 108 is 
positioned to prevent flow from the fluid pressure vessel 84 to the hydraulic cylinders 88 and the 
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cylinders 88 stop extending. A hydraulic fluid flow path 132 is shown by the solid, bold line in 
Fig. 4. 

[0023] Force from the auxiliary drive wheels 50 contacting the rail 26 lifts the main wheels 
42 from contact with the rail 26 and the main end truck 38 retracts from the rail 26. Hydraulic 
fluid is delivered to the hydraulic drive motor 100 from the hydraulic fluid pressure vessel 84, 
via the wheel down valve 108. The hydraulic fluid energizes the drive motor 100, which rotates 
the interconnected auxiliary drive wheels 50 to thereby move the bridge 18 along the rails 26 of 
the main support beams 22 and towards the home position. In the illustrated embodiment, the 
drive motor 100 is supported by the auxiliary end truck 46. 

[0024] During this phase of the crane return, the home position valve 1 12 and the system 
reset valve 1 16 remain in the respective initial position. The home position valve 112 remains 
open to permit hydraulic fluid to flow from the hydraulic drive motor 100 to the hydraulic fluid 
reservoir 92, whereby the pump 96 pumps hydraulic fluid back to the hydraulic fluid pressure 
vessel 84. The system reset valve 116 remains positioned to prevent hydraulic fluid from the 
fluid reservoir 92 from flowing to the hydraulic cylinders 88. 

[0025] Fig. 5 illustrates the crane return system 80 after the crane 10 reaches the home 
position. A home position limit switch is 136 coupled to the home position valve 112 and 
positioned proximate an end 140 of the bridge 18. In the illustrated embodiment, the home 
position limit switch 136 is located on the main end truck 38 proximate the main wheel 42 
closest to the home position. When the crane TO, arid in particular the bridge 1 8, reaches the 
home position, the home position limit switch 136 is activated. The home position limit switch 
136 may be activated in a number of ways, including, but not limited to, contact with the home 
position or contact with an object at the home position. The home position limit switch 136 
actuates the normally-open home position valve 1 12 to a closed position, which stops flow of 
hydraulic fluid from the hydraulic fluid pressure vessel 84 to the hydraulic drive motor 100. 
Once the drive motor 100 is de-energized, the auxiliary drive wheels 50 stop rotating. 

[0026] A hydraulic fluid flow path 142 is shown by the solid, bold line in Fig. 5. During this 
phase of the crane return, the power loss valve 104 remains open and the wheel down valve 108 
is positioned to allow hydraulic fluid to flow from the hydraulic fluid pressure vessel 84 toward 
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the hydraulic drive motor 100, however, it should be noted the home position valve 112 prevents 
hydraulic fluid from flowing to the drive motor 100. Similar to the status of the crane return 
system 80 when power is supplied to the crane 10, hydraulic fluid is pumped to the fluid pressure 
vessel 84 from the hydraulic fluid reservoir 92 and once the fluid pressure vessel 84 is full, a 
pressure relief valve reroutes hydraulic fluid back to the fluid reservoir 92. The system reset 
valve 116 remains in its initial position to prevent hydraulic fluid from flowing from the fluid 
reservoir 92 to the hydraulic cylinders 88. In another embodiment, the power loss valve 108 is 
actuated to the closed position and the wheel down valve 108 is actuated to a position to prevent 
flow of hydraulic fluid from the pressure vessel 84 to the drive motor 100. 

[0027] Fig. 6 illustrates the crane return system 80 subsequent to restoration of power to the 
crane 10. When power is restored to the crane 10, hydraulic fluid is used to retract the hydraulic 
cylinders 88 and move the auxiliary end truck 46 and auxiliary drive wheels 50 back to the first 
position, i.e., recessed from the rail 26 of the main support beam 22. The power loss valve 104 is 
actuated back to the closed position, the home position valve 1 1 2 is actuated back to the open 
position and the wheel down valve 108 is actuated to prevent flow of hydraulic fluid from the 
hydraulic pressure vessel 84 to the hydraulic drive motor 100. Thus, hydraulic fluid is prevented 
from flowing to the cylinders 88 from the fluid pressure vessel 84 to extend the cylinders 88, and 
to the drive motor 100 

[0028] During this phase of the crane return, the normally-closed system reset valve 1 16 is 
actuated open, i.e., to a second position, such that hydraulic fluid flows between the hydraulic 
fluid reservoir 92 and the hydraulic cylinders 88. The pump 96 pumps hydraulic fluid from the 
fluid reservoir 92 to the cylinders 88, which thereby retract to pull the auxiliary end truck 46 and 
the auxiliary drive wheels 50 away from the bridge rail 26. After the hydraulic fluid cycles 
through the cylinders 88, the hydraulic fluid returns to the fluid reservoir 92. A hydraulic fluid 
flow path 148 is shown by the solid, bold line in Fig. 6. 

[0029] Once the auxiliary drive wheels 50 are lifted from contact with the rail 26, the force 
lifting the main end truck 38 and the main wheels 42 from the rail 26 is released. Thereby, the 
main end truck 38 returns to its initial position and the main wheels 42 are in contact with the rail 
26 to travel along the rail 26 and move the bridge 1 8 along the main support beams 22. Once the 
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main wheels 42 and the auxiliary drive wheels 50 return to the respective initial positions, the 
system reset valve 1 1 6 is actuated back to its initial closed position, whereby hydraulic fluid 
cannot flow between the hydraulic fluid reservoir 92 and the hydraulic cylinders 88. This phase 
of the crane return is illustrated in Fig. 2. 

[0030] The crane return system 80 discussed above is described for use when a loss of power 
occurs to the crane 10, such as when there is a power failure to the crane 10 or power is 
purposefully cut to the crane 10 (e.g., when mechanical failure occurs or a crane component 
breaks) so that the crane return system 80 will automatically return the crane 10 to the home 
position. Once power is restored to the crane 10 (e.g., power is turned back on or necessary 
repairs are completed on the crane), the crane return system is reset and disabled, and the crane 
10 will operate with its main components. 

[0031] The crane return system 80 facilitates retrieval of a disabled crane from areas that 
people cannot enter because of radioactive or hazardous material. In particular, when power is 
lost to the crane 10, the crane return system 80 is able to operate and return the crane 10 to a 
home position because the crane return system 80 does not rely upon electrical power. Instead, 
the crane return system 80 uses potential energy converted to kinetic energy through the storage 
of pressurized hydraulic fluid. The valves are mechanically actuated such that a retrieval 
sequence is activated to return the crane 10 to a home position. 

[0032] The embodiment of the crane return system discussed above describes one auxiliary 
end truck interconnected with one main end truck of the crane bridge. However, it should be 
readily apparent to one of skill in the art that each main end truck of the bridge includes an 
auxiliary end truck positionable by the crane return system to move the bridge upon a loss of 
power. In a further embodiment of a crane including a trolley (or second bridge), the crane 
return system includes auxiliary end trucks with auxiliary drive wheels interconnected with the 
trolley end trucks. Thus, upon a loss of power, the crane return system positions the auxiliary 
drive wheels to move the trolley to a home position using the crane return system and sequence 
of operations described above. The present invention crane return system can be adapted for use 
with any number of types of cranes for returning a crane to a home position. 

[0033] Various features and advantages of the invention are set forth in the following claims. 
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